Neurodegeneration in ataxia-telangiectasia is caused by horror autotoxicus.
Ataxia-telangiectasia (A-T) is a pleiotropic, multi-system disorder with manifestations that include immune deficiency, sensitivity to ionizing radiation and neoplasms. Many of these manifestations are understood in principle since the identification in A-T patients of mutations in a gene encoding a protein kinase that plays a key role in signaling and repair of DNA damage. However, the cause of the neurodegeneration that afflicts patients with A-T for at least a decade before they succumb to overwhelming infections or malignancy remains mysterious. Based on our work in a mouse model of A-T and previous evidence of extra-neural autoimmune disorders in A-T, we postulate that the neurodegenerative process in A-T is not due to a function for A-T mutated (ATM) essential for the postnatal brain, but to an autoimmune process (hence 'horror autotoxicus', Paul Ehrlich's term for autoimmune disorder). This hypothetical mechanism may be analogous to that in the so-called 'paraneoplastic' neurodegenerative syndromes in patients with various malignancies. Thus, alterations in the balance between cellular and humoral immunity in A-T probably result in autoantibodies to cerebral epitopes shared with cells of the immune system. This hypothesis has important implications for the understanding and development of effective palliative and even preventative strategies for A-T, and probably for other so far relentlessly progressive neurodegenerative disorders.